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Porsonnel:
th active on the project during the per!.ad were A, R, lmdiuq

Projoct Asseciate, fulltime; Ralph M. Thorpe, Research Assistant,

Septomber-December; and E, N, Cameron, Principal Investigator, part-

timec .,

kork gconmplished:

) The following subjocts were investigated during the period:

) } 1. Reflectivities of kamscites and taenites in fron meteorites
!
‘ & £ at 470, 500, 546, and 589 mu.
o ANH g oy
e [ETNE 'j j 2. Reflectivities of pure iron, ;mre “1‘3‘2“7’89% Ni - 20% Fe
o ) elloy, 'y 60% Ni - 4% Fe alloy, I 6% Ni - SuX Fe alloy. at
M ‘ Lot e
A ! 470 rp, 500 mu, =386 . and 589 mu,
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L 00 2 3. Reflectivities of sthreibersite and cohenite at 470, 500,
co u ;
N %5 Si6, and 589 mpu.
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- z g,}%% P 4, A new ramacite phase, apparently a transition phase, discovered
s ENE '
i '\\%g thus far in four wetcorites.
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%. Quantitative modal anilyses of certain iron meteorites in
terms of kamacite, tacnite, anéd plessite.

6. Quantitative modal and size amnmlyses of plessites.

The firat two svhiecta ave ¥o he writton un shartly for publi.
cation, hence only a summary of results will be given here, Briefly,
excellent curves for dispersion of the reflectivity of natural and
synthetic kamcites and taenites have been obtained covering the
compositions cited. The data show that reflectivity measurements at
546 mp con be used to dutcmi_m composition of an uninown taenite,
withont the smbicuity that adtaches to unit csll dsts. For kamacites,
evaluation of curves has been delayed owing to difficulties in pre-
paring < alleys with 2% and 4% Ni, respectively. Gas bubbles in the
alloys of these compositions bhave been a serious probiem, but we
are hopeful of eliminating the difficulty within a few weecks., Hean-
while reflociivity duta for kamacite in 15 iron meteorites have been
obtained with cate on dispersion of the reflectivity for kammcites
in 8 meteorites,.

Reflectivity deta for schreibersite (one metcorite) and cohenite
{three seteorites) at various wavelengths are now at hand, We plan
to publish these data shortly. The two minerals are readily distin-
muishable from reflectivity measurements (Fig. 1). LUata for the three

conenites suggest variation in composition. This is a4 subject for

X-ray investiggtion of kamacites has shown the presence of a new
phase, appurcntly a trancsition phasc, in four iron metcorites. X-ray
data index to a tetragonal unit ¢cll. Resulte are being prepared

for publication.
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buring the period, substential progress has been made in modal
analysee of ivon meteorites in terms of hamacite, tacnite, and plessite,
and study of mndal proportions relaiive to the composition of co-
existing kemacite and taenite. This is Inportant, because it will
afforad o test of the presently acecepted subsolidus phase relations
between &and y Fe-ii alloys. Date from modal analynes, together
with published data far bulk compositions of the meteorites investigated,
can be used to calculete compositions of coexisting phases. This
has been dome by us for four metecrites. Electron probe data for
six additional meteorites ave available in the literature. The two
sets of “ata appear to correlaute well, They suggest that revision
of the subsolidus curves may be uecessary. Adcéitional data on caﬁ—
positions of coexisting phises aie o be secured by electron probe
in the very near future.

Stwly of ceveain iron meteorites has shown textures suggesting
~yanlition of @ separdte phase from kamacite. Attempts to determine
roaposition from reflectivity have been meae but have proved impractical
because the apparent svsolution lamellse are tou narrow., Microscopie
findings must De tostod by electron probe work.

Very recently we have begun o gquantitative modal and size analysis
of plessites, iIn an @ttempt o shed light on the cooling history of
ihe ootahedriten, This is di7ficult work, but fivst resulis are
encouraging.  There appear o be Llurp brouks in the fovtural scale
of pleasite without ch&nge in texiural type. The existence of such
Civcontinuitics ia texture is nov readily compatible with slow. pro-

gressive cooling of & sulid solution. Rather it suggor? dlscorete
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cvents. (changes in pressure or rete of cooling) that have occurred

&N

uring the history of the mcteorite. The question immediately
arises -- do ull ovtahedrites show the same discontimuities, indicative
of & common history, or are they foatures of only a few metcorites?

This guestion cledrly merits further investigation,

Worik in progress during 1965 is partly indicated in the above
summary. First priority is assigned to completing, and preparing
for publication material under items 1 to 4 fn the list of subjects
invesvigated, Subjects 5 and 6 vequire extended further investigation,
which will e pursued. The quaniitative resolution of the components
of ylaagggg is regerded ae very important. No (uauntitarive evaluatiom
of the m history of iron meteorites is possible until this has
bean done.

‘In addition, we plan further investigation of the optical
properties of oclociberaite and cohenite, particularly in relation
to ewposition. Fimelly, gwastitetive model analyses sre to be
extended to cover these two minerals in iren metecrites containing
chen.

Madison, Aﬁiseonﬁin
#arch 23, 1965
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